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TITLE 

ELECTRONIC DEVICE WITH ILLUMINATION CIRCUIT AND EL DEVICE 

UTILIZING THE SAME 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates to an electronic 
device having a driving circuit and more particularly to 
an electronic device having an illumination circuit. 
Description of the Related Art 

10 Currently electroluminescent lamps (EL) are employed 

in a wide variety of household appliances. ELs have the 
advantages of slim profile, low heat generation, low 
power consumption, and high fidelity color. For example, 
some video projectors employ ELs to emit light showing 

15 their company marks, to generate brand awareness. 

In general, ELs require alternating current (AC) 
supplied by a power transformation device. As shown in 
FIG. 1, the conventional video projector has an EL 
driving chip 300 and an EL 200. Using the EL driving 

20 chip 300 has some disadvantages. For example, the EL 

driving chip 300 is costly. Moreover, when used, the EL 
driving chip 3 00 requires an additional protection 
circuit or must be electrically isolated, to meet safety 
specifications . 

2 5 Additionally, the maximum output voltage of the EL 

driving chip 300 is limited to 100 volts. The brightness 
of the EL is directly proportional to the output voltage 
of the EL. An EL can provide more brightness with a 
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relatively higher voltage. As shown in FIG. 2, the 
brightness of the EL is enhanced when the output voltage 
supplied by the EL driving circuit is higher. Therefore, 
the brightness of the EL can be enhanced by increasing 
the output voltage of the EL driving circuit. 

A video projector using an AC lamp comprises an AC 
lamp device having an AC lamp device and an AC driving 
unit (or a ballast) . The ballast supplies a power higher 
than a hundred watts to drive the AC lamp. A small 
portion of the power can be utilized by an illumination 
display unit (for example, the EL) , thereby reducing the 
cost of the video projector. 

FIG. 3 is a graph showing a current of the AC lamp. 
As shown in FIG. 3, compared with the current required by 
the EL, the current of the AC lamp can be referred to as 
a stable AC current. If a portion of the AC current can 
be utilized to drive the EL indirectly, an additional 
current source is unnecessary, thereby reducing the cost 
thereof . 

The present invention provides an effective solution 
for reducing down the cost of the EL driving chip 3 00 and 
to enhance the brightness of the EL. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a circuit design structure for increasing 
brightness of an illumination device. 

The illumination circuit drives a load according to 
an electronic device. The driving circuit comprises a 
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current transformer and an induced impedance. The 
current transformer has a primary winding and a secondary 
winding. The primary winding is coupled to the AC 
device. The AC device transmits the AC current to the 
primary winding, such that the secondary winding 
generates an induced current . The induced impedance 
connects the secondary winding in parallel for generating 
an induced voltage according to the induced current. The 
load is connected with the induced impedance in parallel. 

The present invention further provides an electronic 
device with an illumination function comprising a first 
load, an AC driving unit, a current transformer, a second 
load, and a transformation device. A current flowing on 
the first load is reduced over time. The AC driving unit 
generates an AC current to drive the first load. The 
current transformer comprises a primary winding and a 
secondary winding. The primary winding is coupled 

between the first load and the AC driving unit, such that 
the secondary winding generates an induced current . The 
second load has an illumination function. A brightness 
level of the second load is changed according to an AC 
driving voltage and corresponds to an operating duration 
of the first load. The transformation device is 

connected with the secondary winding and the second load 
in parallel for transforming the induced current to the 
AC driving voltage to drive the second load. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood 
by reading the subsequent detailed description and 



Client's ref.: A91287 

Our ref: 0535- 9387USF/ Joanne/Steve 

examples with reference made to the accompanying 
drawings , wherein : 

FIG. 1 is a block diagram of the conventional video 
projector; 

5 FIG. 2 shows a characteristic curve of an EL; 

FIG. 3 is a characteristic curve of an AC lamp; 
FIG. 4 is a block diagram of the electronic device 
of the present invention; 

FIG. 5 is a block diagram of a video projector. 

10 DETAILED DESCRIPTION OF THE INVENTION 

FIG. 4 is a block diagram of the electronic device 
of the present invention. The electronic device 

comprises an alternating current (AC) device 1, a second 
load 2, and a driving circuit 500. The driving circuit 

15 500 drives the second load 2 according to an AC current 

of the AC device 1 . 

The AC device 1 comprises a first load 10 and an AC 
driving unit 11. The AC driving unit 11 generates an AC 
current to drive the first load 10. A current flowing on 

20 the first load 10 is reduced over time. 

The driving circuit 500 comprises a current 
transformer 3 and a transformation device 6. The current 
transformer 3 comprises a primary winding 4 and a 
secondary winding 5 . A coil number of the primary 

25 winding 4 is smaller than the secondary winding 5. The 

primary winding 4 is coupled between the first load 10 
and the AC driving unit 11 such that the secondary 
winding 5 generates an induced current . The 
transformation device 6 is connected with the secondary 
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winding 5 and the second load 2 in parallel for 
transforming the induced current to the AC driving 
voltage to drive the second load 2 . 

The present invention is applied in a video 
5 projector. FIG. 5 is a block diagram of the video 

projector. The video projector 800 has the illumination 
circuit. The video projector 800 comprises an AC lamp 
12, an AC driving unit 14, a current transformer 30, an 
EL 20, and a transformation device 60. The AC lamp 12 

10 provides a light source. The AC lamp 12 emits light 

according to an AC current provided from the AC driving 
unit 14. The EL 20 has an illumination function. 

The current transformer 3 0 outputs an induced 
current according the AC current . The current 

15 transformer 3 0 comprises a primary winding 4 0 and a 

secondary winding 50. The primary winding 40 is coupled 
between the AC lamp 12 and the AC driving unit 14, such 
that the secondary winding 50 generates the induced 
current. A coil number of the primary winding 40 is 

20 smaller than the secondary winding 50. 

The transformation device 60 is connected with the 
secondary winding 50 and the EL 20 in parallel, for 
transforming the induced current to the AC driving 
voltage to drive the EL 20. 

2 5 A current flowing on the EL 2 0 is reduced over time 

such that the induced current and the AC driving voltage 
are smaller. Therefore, the illumination provided by the 
EL 20 is smaller. 

The life of the EL 20 is indicated according the 

30 brightness of the EL 20. The AC driving voltage flowing 
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on the EL 2 0 is larger when the EL 2 0 is new. Therefore, 
the brightness of the EL 20 is larger. The AC driving 
voltage is reduced over the life of the EL 20. 

In this embodiment, the transformation device 60 
5 comprises an impedance 8 and a capacitor 9. The 

impedance 8 transforms the induced current to the AC 
driving voltage. The capacitor 9 is a low-pass filter. 

There is no EL driving chip needed in the video 
projector 800, hence cost is reduced. The current 

10 transformer 3 0 provides not only a simple circuit but 

also achieves a better electric isolating effect for 
conforming to safety specifications. The present 

invention indicates the remaining life of the AC lamp 
according to the brightness of the EL 20. 

15 Generally, the power loss of the EL is less than 1 

watt and compared to the energy output by the AC driving 
unit, power consumption of the present invention does not 
influence the video projector. 

While the invention has been described by way of 

2 0 example and in terms of the preferred embodiments, it is 

to be understood that the invention is not limited to the 
disclosed embodiments. To the contrary, it is intended 
to cover various modifications and similar arrangements 
(as would be apparent to those skilled in the art) . 

2 5 Therefore, the scope of the appended claims should be 

accorded the broadest interpretation so as to encompass 
all such modifications and similar arrangements. 
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